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on the Jeeond Chapter is cb hn, "hg! 
Eri e of the Sector, and re Lines BE 
AY | laced thereon. . 
1 the thir, Chapter is Jew the 8 80 
12 "General" Uſe. of 20 N i 
Fhapter t ts, that t 
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8 he preface 2 
. ber readily be projected, u 1e 
Plan of ay, whoſe 2 not you the 
 afore-preſcribed Limits. Whence the Excellency | 
of this Inſtrument nabore the Plain-Scale mani- 
e ftly appears, for that is a Scale but to one 
Radius; and therefore by it, it is not eaſie o 
projebt the Sphere, unleſs upon a Girele whoſe 9 
Radius is of a given Length. 3H 
. Jo the fourth Chapter, you have the chief 
1 8 Uſes: of the Lines o Lines, and the 1 


* the fifth os 14 ſhewn the manner "of 8 
75 kg. Propo tions with Lines and Sines,, $ 
Gy 954 Tim angents, Lines and I angents, &c. 
br the lent Uſe of the Sector in 1 L 
ing the Hour Lines upon an horizontal and e- 
South Plan. 4 

of , in the ſixth Cha pter is contai ined, * : 
© the Ta of Numbers, artificial Sines, 
and: Tangents. What is ſaid in this Chapter, 
Tint of Opinion, is r ſufficient to ſhe Fe in- 
differently Skilled in Arithmetick and are 5 
The. Mer of afing thoſe Linen. 


Thus, courtious Reader, have 15 given 1 he 
4 of what ic to be ſeen 3 in the follotving 
Tra, . paper you will candidly receive} 
e y as remain, „e, * 
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CHAP, L. 
oncerning De -finitions of Chords, Sines, Tan- 


* 1 gents, &c. and the Manner of Projecting 
nes, them, and putting them on Rulers, commonly 
ter, © call d Flain- Scales. 7 | 

2 

1 12 b Beaufe of the-fix Runte ate Ties 
8 XS gle, viz. the three Sides and the 
e 2 BY = three Angles, any three of them 
the being given, independent of one 


another, the other three are there- 
dy limited „and conſequently ſome way or 
| Other to be found. And ſince the Angles of 
Triangle, that is, the Arcs of equal Circles 
» geſeribed about the angular Points, and com- 
pPrehended between the Sides, (which are pro- 
; wa 2 to the Angles from prop. 3 7 lib. 3. 
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Euclid) are not e to its Sides, che eh 
* deviſed certain fight Lines, appertain- i 
ing to a Circle, which come in competition tk 
with Angles or Ares. F hefe right Lines are 
thus defined; 
A ord of za Ave or Angle, i is right LineÞ® 
drawn: from one end of an Arc to the 
Fig. 1. other; as the Line AB is the Chord th 
ol the Are AB; it is alfo the Chordſta 
of the Arc AFB, becauſe it is common to boch A 
Ares of the Cir . * 
Whence it is manifeſt, ( per prop. 15. lib. 3 8 
Eucla) that the greateſt Chord that can bel 
drawn in a Circle is its Diameter, or the Chord}. 
of 180 Degrees, or a Semicircle: Whence allt 
Chords of Arcs, greater than a Semicircle, are, 
lefler than the Diameter. | 
© ArightSine of an Arc, is a right Line en dr 
from one end of that Are, perpendicular to aſtb 
Diameter drawn to the other end of i it, and be- be 
longs to both Arcs of a Semicircle; as BC is be 
the right Sine of the Arc AB, and alſo of the 
Arc FB. Hence it is manifeſt, from the afore- Pc 
cited Propoſition of Euclid, that the greateſt]. 45 
Sine is equal to the Semidiameter GE, or theſte 
Sine of 90 Degrees: Therefore all ines o 
Ares greater than go Degrees, or a Quadrant, D 
arc leſſer than the Semidiameter. or Radius. 5 
The verſed Sine of an Arc, is that Portionen 
of the Diameter included between the right 
Sine of the ſaid Are, and the Are it ſelf, As E 
ne is the verſcd — aud 1 b 


; — 4 - 

the che verſed Sine of the Arc FGB; hence the 
tin. greateſt verſed Sine is the Diameter AF, iz. 
tion the verſed Sine of 180 Degrees, or a Simi- 
wel: eo - 

A Tangent of an Arc, is a right Line touch- 
 incÞng the Circumference of a Circle, and (from 
thebrop. 16. lib. 3. Euclid) is at right Angles to 
ord {the Diameter drawn thro' the Point of Con- 
ordftact, and limited by the Secant of the ſame 
oth Arc; as AD is the Tangent of the Arc AB; 
vhence there can be no Tangent of 90 De- 

b. 3. Erecs, or a Quadrant, for then the Tangent 
pe heill be infmitely long. „„ 


7 


Are 


ord}, TheSecant of an Are, is a right Line drawn 
all from the Center of a Circle, thro' one end of 
areſthe Arc it is the Secant of, till it meets the 
Tangent, raiſed at right Angles to a Diameter 
wr drawn to the other end of the Arc; as ED is 
3 althe Secant of the Arc AB; whence there ean 
be- be no Secant of 90 Degrees, or a Quadrant, 
> ;-JÞecauſe then the Secant will be infinitely long. 
thel The Half or Semitangent of an Arc, is that 
re- Portion, next to the Center, of a right Line 
teſt drawn from the Center of the Cirelc parallel 
the ſto the Tangent of the Arc, cut off by the 
Chord of the Complement of the Arc to 180 
int, Degrees, as EH is the half Tangent of the Arc 
AB. But becauſe (from prop, 20. lib. 3. Zuclid) 
ion he Angle BFA is z of the Angle BEA, the 
ht! ide FE equal to the Side EA, and the Angles 
As EAD, FEH right ones, HE will be equal to 
PGithe Tangent of half the Arc BA; that is, the 
hel 5 52 ä 


8 


Semitangent of any Arc is but the Tangent offr 
half that Arc; ne fot the. greateſt Semitan-If 
gent, or that of 180 Degrees, is infinite. {/ 
The Circumference of every Circle is ſup 
poſed to be divided into 360 equal Parts, calf: 
led Degrees; and each Degree in 60 equals 
Parts, called Minutes, Gc. This Number was 
choſen by Geometricians for the Diviſion of B 
Circle, d it may be divided into a greateiffr 
8 of Parts without any Remainder, than 

ME Number than 360. Adi 

he Complement of an Arc, or Angle, iw 
what it wants of a Quadrant, or 90 Degrees, orſb 
of a Semicircle, or 180 Degrees; or laſtly, of a 
whole Circle, or 360 Degrees. As 20 Degrees 
is the Complement of 70 Degrees to a Quadffr 
rant, becauſe 20 Degrees is the Remainder offof 
70 Begrees ſubſtracted from 90 Degrees, likeJw 
wiſe 50 Degrees is the Complement of 1 zoſſe 
Degrees to 180 Degrees, and 70 Degrees the * 
Complement of 290 Degrees. 


How to Project the Flain- Scale. ID 


Firſt draw a Circle, ABDC, hich 4 
Tig. 2. croſs at right Angles with the Diaſth 
maieters AD, CB; then continue out 
AD to G, and upon the Point B raiſe BF per 
pendicular to CB. Now draw the Chord AB, 50 
and divide the Quadrant AB into 9 equal Parts, N 
ſetting the Figures 10, 20, 30, Gc. to 90, to lia 
them; each of which 9 Parts again ſubdi- be. 
vide into 10 equal Parts, and then the _— De 
"racy 


Di 


. 


nt off rant will be divided into 9o Degrees. Now 
itan-Fſetting one Foot of your Compaſſes in the Point 
I, transfer the ſaid Diviſions to the Chord Line 
ſupYAB, and ſet thereto the Figures 10, 20, 30, Go. 
calyand the Line of Chords AB, will be divided, 
quaſJand then may be put upon your Scale. 
way Now to project the Sines, divide the Arc 
of ABD into 90 Degrees, as before you did AB; 
aterffrom every of which Degrees let tall Perpendi- 
thanſculars on the Semidiameter EB, which Perpen- 
diculars will divide EB into a Line of Sines, to 
2, iq which you muſt ſet the Numbers 10, 20, @c. 
s, Offfbeginning from the Center, and then you may 
of aſtransfer the Line of Sines to your Scale. 
recy Again, to project the Line of Tangents, 
uadffrom the Center E, and thro' every Diviſion 
er offof the Arc BD, draw right Lines cutting BF, 
like- which will divide it into a Line of Tangents, 
1 zoſſetting thereto the Numbes 10, 20, 30, Gc- 
theſwhich you muſt transfer to your Scale. 1 
Jo project the Line of Secants, transfer the 
Diſtances E 10, E 20, E zo, Oc. that is, the 
Diſtance from E to ro, 20, 30, Gc. on the 
nich Tangent Line, upon the Line EG, and ſetting 
Dia- thereto the Numbers 10, 20, 30, Gc. the Line 
out EG will be divided into a Line of Secants. 
per- To project the Semitangents, draw Lines 
AB from the Point C thro' every Degree of the 
ts Quadrant AB, and they will divide the Semi- 
to ſtliameter AE into a Line of Semitangents : But 
di- becauſe the Semitangents on Scales run to 160 
ad- Degrees, continue out the Line AE, and draw 
ant“ „ „„ 
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+ Lines from the Point C, thro' the Degrees of. 
the Quadrant CA, cutting the ſaid continued In 
Portion of AE, and you will have a Line off 
1 to 160 Degrees, or farther if you} 
pl Moreover to draw the Rhumb Line, from 
every:87h Part of the Quadrant AC, fetting ono 
Foot of your Compaſles in A, deſcribe Arcs IH 
cutting the Chord AC, which will divide AC. 
into a Line of whole Rhumbs; and after the H 
ſame manner may the Subdiviſions of half and n 
quarter Rhumbs be madue. 
- Kaftly, to project the Line of Longitude, Df 
draw the Line HD equal and parallel to the hs 
Radius CE, which divide into 60 equal Parts, Nh 
every 10 of which Number. Now from every O 
of thoſe Parts let fall Perpendiculars to CE, Cu 
cutting the Are CD, and having drawn the p; 
Chord CD with one Foot of your Compaſles in ch 
D, transfer the Diftances from D to each off, 
the Points in the Arc CD, on the Chord CD, 
and fet thereto the Numbers 10, 20, Oc, and g 
the Linc of Longitude will be dividec. pf 
Ihbeſe be all the Lines commonly put on gl. 
one ſide of the Plain- Scale, excepting equal his 
Parts, which want no deſcription: And on theo 
other ſide is a Decimal or Diagonal Scale, on- 
which an Inch, or ſome part thereof, as z, or , Pc. 
is divided into 100 equal Parts, by means ofs 
Diagonals, in the following manner; he 
Ilg. 3. Suppoſe AB to he the Length of they, 
Scale, which let be 6 Inches; thenſę. 
3% = +». -.-. _ 
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2 of 1AVINg > choſen a convenient Breadth, as BC, 


ved 


you 


hen 


ing 


1 lake the Parallelozram AEBC, and dato Lines 


rom the Diviſion of every Inch, parallel to BC; 
hen divide an Inch, ſuppoſe DB, into 10 equal 
arts, as alſo FC, and draw the Diagonals D 
105 10 20, 20 30g Ge. 0 Likewiſe divide BC. | 
pod AE, each into 10 equal Parts, thro' which 
draw 10 Parallels, and ſet the Numbers as per 
Figure, and your Scale will be made. After the 


ame manner may one halt or one quarter of an 


ach be decimally divided. 
Now if you have a mind to take any part 
pf an Inch, ſuppoſed to be divided into 100 
as the 48th part, look for the Diviſion 40 on 


the Line DB, and guiding your Eye along its 
Diagonal, mark where the 87h Parallel to BD 
cuts the ſaid Diagonal, and the Diſtance of that 


Point of Section from the Line DF, will be 
the 487h part of an Inch. Again, to find the 
tooth part 2 an Inch, look where the Parallel 
cuts the Diagonal D 10, and the Diſtance 
rom that Point to DF will be the 100th part 


pf an Inch. For from the Similiarity of Trian- 


gles, demonſtrated per prop. 4. lib. 6. Huciia, 


it 1s DF. is to rs of DB, ar 1 N. ſo is x 78 oft DF 
0 +4, of DB. 2 5 : 


Hence it is manifeſt, that by means of this 


pale, any Line may be — whoſe Length 


Js expreſſible in leſs than four Figures, whe- 


51 Sher they be whole Numbers, or mixed, that 


s decimal Fractions, and whole Numbers ; as 


0 — of the Line be 365; then you 


muſt 


2 — X — — 
- — — — 
- 8 a, = 
. 1 Coty — —— — . "Ca — 


300. Then the 65 muſt be taken from DFI 
the 5 % Parallel, and the Extent from 3 Inch 


Length of the Line expreſſible by 365. Like 


may be expreſſed by . 365, in taking 1 Inch 


ter, by always making an Are of 60 Degrees of“ 
Chords about the angular Points, and then taking 
the Chord of the ſaid Arc between your Compaſ 


and ſetting one Foot of your Compaſſes in tha 


muſt call 1 Inch 100, and fo 3 Inches will be 
to the Interſection of the Go Diagonal with 
to that Point of Interſection, will give th. 
wiſe the ſame Extent may be taken for the 
Length of a Line expreſſible by 36.5, in ſupp 


fing 1 Inch to be 10. Alſo it may be expreſſec 
by 3.65, in taking 1 Inch for 1. And laſtly, i 


for 55. And this is the Uſe of the Diagona 
"£m gn a ĩͤ 
As for the Uſes of the Chords, Sines, 'Tan 
gents, Oc. the Chords are to lay off the Quan 
tity of any Angle deſired upon a Point given, 
in a right Line. And contrarywiſe, to meaſurd P 
the Quantity of an, Angle already laid down 
'The firſt is done by always taking the Extent 
of 60 Degrees of Chords between your Com 


paſſes, and deſcribing an Are about the angula T 


Point; and then laying off the Number of De 
grees propoſcd, upon the ſaid Arc, and drawing 
right Line from the angularPoiit. And the lat 


e. 50 


ſes, and meaſuring it on the Line of Chords. 
Example, To make an Angle of 34 
Fig. 4. Degrees on the Point A, take 60 De“ 
» grees of Chords in your Compaſſes 


Point 


———— oo RG — - 7 rn OA AR 


l CD 2 


be point A, leſeribe the Arc DC: ; then take 30 
g Degrees from your Chords, and lay them off 


it from D to C, and draw the. Line AG, and the 
Angle CAB will be 30 Degrees. 

Now to meaſure an Angle, ſuppoſe CAB, 
take 60 Degrees of Chords between your Com- 
paſſes, and ſetting one Foot in the Point A, 
deſcribe the Arc CD; then take between your 

Compaſſes the Diſtance from C to D, hich 
i meaſur'd on the Chords will be found to reach 

to 30 Degrees, the Quantity of the Angle 
I ſought. 

The Sines : are to othographically project the 
Sphere, G o. 

The Tangents, half Tangents and Secants, 
J are uſed in finding the Centers, and Poles, of - 
projected Circles, in the Stereographical Pro- 
jection of the Sphere, 8 

The Rhumbs, are to lay down the Angles 


tent 
_ of a Ship's Way in Navigation. 
ular _ And the Line of Longitude. determines by 


De Inſpection, how many Miles there are in a De- 
gree of Lon, gitude, in each ſeveral Latitude: 
lat! As, in the Latitude of no Degrees, that is, un- 

| der the Equator, 60 Miles make a Degree; in 
Ithe Latitude of 40 Degrees, 46 Miles make a 
Degree; in the the Latitude of 60 Degrees, 30 
Hiles make a Degree; in the Latitude of 80 
: Wen 10 Piles make a N rg 
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The Deſcription-bf the Sector, and the Lines 
2 __ generally placed thereon. | 
"HE Sector is a Mathematical Inſtru- 
ment, conſiſting of two equal Legs, of 
Brafs, Silver, Ivory or Wood, moveable about 
a Joynt, like a Carpenters Rule; ſo that the 
faid Legs, together with certain right Lines, 
drawn from the Center of the Joynt, contains 


Angles of different Magnitudes. The Length 


of. theſe Legs are not determined, but yet they . 
are generally about 6 Inches, having a proper I. 
Breadth and Thickneſs. This Inſtrument tales 
its Name, from a Sector in Geomotry, which 
Euclid defines, in the ↄth Def. of his 3d Book, 
to bela Figure comprehended under two right 
Lines making an Angle, and the Arc of a Cir- 
cle decribed about the angular Point, inter- 
cepted between the two ſaid right Lines. 4 
| Ude right Lines that be commonly drawn on F 
the Faces of this Inſtrument, to be uſed Sect- 
orwife, are fix, gig, The Lines-of Lines, or | 
; 1 * „ 3 Mer 2 {Ef 2 2.2 | 
equal Parts, the Lines of Chords, the Lines of | 
Sies, the Lines öf Pangents, the Lines of Se- 
cante, and the Lines of Poligons. 
be Lines pf equal Pas are two equal 
right Lines drawn' upon the Legs of the Se- 
| tor, on the fame Side, from che Center of 
the Joynt, almoſt to the Ends of the Legs, 
making unequal Angles with the inward Edg- X, 


of 


oO n- * 


es of theif reſpective Legs; that ſo, the Lines 


EN 
aof Sines, and Secants, which are likewiſe drawn 
ner Yupon the ſame Faces of the Legs from the Cen- 
ter of the Joynt, may make equal Angles with 
bc each other, and likewiſe equal to that which 
the ſaid Lines of Lines make. Theſe Lines of 
out Lines, are each divided into 100 equal Parts, 
ur each of which are again ſubdivided into Halfs, 
and Quarters. If the Length of the Legs, are 
ſufficient. The Diviſions are number d, from the 
Center, with 1, 2, 3, Oc. to 10. near which 
be Jare placed the Letters LL, The three Pa- 
) Frallels, that be drawn, to cach of theſe Lines, 
PCT fare for the Eyes better diſtingiſhing the Divi- 
ſions, and Subdiviſions, as alſo are thoſe near 
ok. the , LES 
2} The Lines of Sines, are two equal Lines 
Lof natural Sines, drawn upon the ſame Faces 
ſof the two Legs of the Sector from the Cen- 
ter of the Joynt, as the Lines are, of a Ra- 
dius, equal in Length to either of the Lines 
of Lines. Theſe are number d with the Fi- 
gures 10, 20, (Fc. to 90. at the Ends of which 
Mad the Letters d 8 
I i The Lines of Chords, on the other Faces of 
ſthe ſame Legs, are two natural Lines of Chords 
Ae made as directed in the laſt Chapter) drawn 
laat from the Center of the Joynt upon each Leg, 
* + Jo as to make an Angle with each other, equal 
* OL $0 the Angle that the Lines of Sines, Oc. make, 
5 The Radius of theſe Lines of Chords is equal 
CS" in length to the Radius of the Lines of Sines, 
of They are number d with 10, 20, Ge. to 60 
E 0 V Degrees 


* 


0 
Degrees; the Chord of which, per, Corol. prop. || 
15. hib. 4. Euclid, is equal to the Radius. | 
Theſe Lines are denoted by the Letters CC. ff 
The two Lines of 'Tangents, are Lines of 
natural Tangents, (divided as directed in 
the laſt Chapter) whoſe Radius is equal in | 
length to the Radius of the Lines of Sines. ſu 
'Theſe are drawn from the Center of the Joynt 
on cach Leg, making the ſame Angle with ft! 
each other, as the Sines, Gc. do, Each of 
theſe Lines of Tangents run but to 45 Degrees, ſtl 
and are number d accordingly. The reaſon of 
this is, becauſe the Tangent of 45 Degrees is fr 
equal to Radius; that ſo when the Sector is|w 
ſet to go Degrees on the Lines of Sines, the r: 
fame Extent, that is, from 90 Degrees on one T 
Line of Sines to 90 Degrees on the other, will| 
reach from 45 Degrees to 45 Degrees on the ſco 
Lines of Tangents; as alſo, from 60 Degrees ſwi 
to 60 Degrees, on the Lines of Chords. 'The 
Lines of Tangents are marked with the Let-jne 
ho 
There are alſo two Lines of leſſer Tangents, ſto 
whoſe Radius is about two Inches in length, ſof 
drawn from the Center of the Joynt, and ma-ſFo 
king an Angle with each other, equal to theſſub 
Angle that any one of the aforeſaid Lines makeſtin 
reſpectively witk cach other; tho' on ſomeſ[nat 
Sectors this Angle is leſſer. Theſe Lines off -: 
Tangents are number'd from 45 Degrees, which|ted 
ſtands at the Ends of the Radius from theſe 
Center of the Joynt, to about 75 Degrees. ſter 


\ 


; 7.44). 


rop. hey have the Letters tt ſet to them, and 
lius. ſerve to ſupply the Defect in the other Lines 
* of Tangents. „ 5 
of The Lines of Secants, are divided from a 
in Circle of the ſame Radius as the Lines of leſ- 
in ſſer Tangents are, and make the ſame Angle 
nes. with each other as the leſſer Tangents do. 
ynt keſe begin at the Length of the Radius from 
vith [the Center, and run to about 75 Degrees. 
n of [The Numbers 10, 20, 30, (5c. to 75, are ſet to 
ces, hem, and they are known by the Letters SS. 

n of Laſtly, The Lines of Polygons, are/drawn 
s is from the Center of the Joynt very near the in- 
r is ward Edges, and number d from 4, 5, Gc. to 
the I 2, which is about 3 Inches from the Center. 
one Theſe Lines are denoted with the Letters PP. 
will! Thus have I deſcribed all the Lines that be 
the|commonly drawn on a Sector to be uſed Sector- 
rees wiſe. 

The The other Lines that be arbitrarily placed; 
Let- near and parallel to the outward Edges of the 
Sector, on both Faces thereof, and which are 
nts, ſto be uſed, as on common Scales, are the Lines 
th, ſof artificial Numbers, Sines and Tangents; a 
ma- Foot divided into 12 Inches, „ and each inch 
theſſubdivided into 20 equal Parts. Alſo ſome- 
_ times the Lines of Latitude, Hours, and Incli- 
ation of Meridians are put on it. 

"of Note, The artificial Numbers, are deno- 
lich ted with the Letter N, the Sines with the 
theſLetter S, and the Tangents with the Let- 
es. ter T. When Proportions are to be work d 


Be by FE: 


| by-theſe artificial Lines, the OT, muy; be 
quite open d. wy 0 | 


Sbg. both b & 


; * 4 


j ; 
4 
+ # a * * 


CHAP. ITE. 


o the Foundation and General De e ef the : 
SC ctor. . 6 


JEcauſe, from Prop. 4 7 6. Euclid, th 

homologus Sides of * or equiangula | 

Triangles are proportional to each other 
therefore it the Lines AB, AC, reprcY 
5 is 5. ſent, for example, the two Lines off | 
1 Lines, making any Angle BAC with 
ach Po rung Now if the Line BC be drawn 
and Aa, Ab, taken equal, and the Line ab 
drawn, AB, of AC, will be to BC, as Aa is ta 
ab. Whence if the Line AB or AC be double 
triple, quadruple, G. the Line Aa or Ab, the 
Line BC will be double, triple, quadruple, Go le 


of the Line ab. As fuppoſe AB, or AC, be 


100, and Aa, or Ab 50; — BC 60, then ab 
will be 30; for a8 AB 100 is to Aa 50, fo is 
BC 60 — ab 30. And the like Reaſon holds 
tor all other Proportiuns. 
Whence if the Lines AB, AC, repreſent tho 8 
Lines of Chords, Sines or ＋ angents; that is, i 
the Lines AB, or AC, be the Radius, and the] 
Line Aa is the Chord, Sine or Tangent of aff 
propoſed Number of Begtees to the ſaid Ra- 
us AB, the Line © avid bs; the eee 
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enn 
Tangent of the fame Number of W 
e Radius BC. 
For example, T 0 md the Chord) Sine 6 
Fangent of 15 Degrees, to a Radius of 4 
hes. Open the Sector fo, that the Diſtahce 
om 60 to 60 on the Lines of Chords be 4 
ches; then the Diſtance between 15 and 1 5 
In the 1 ines of Chords, will-be the Chord of 
ß Degrees to the Radius of 4 Inches. The 
Qor ſtill remaining thus opened, the Extent 


3 * 
— — 
* E af oof is 
s 24 —_ :;Y 
N I 
x: 
— 


om 15 Degrees to 15 Degrees on the Lines of 


ines, will be the Sine of 15 Degrees, to the 
PForeſaid Radius of 4 Inches. Alſo the Extent 
om 15 Degrees to 15 Degrees on the Lines © 
Tangents, will give the Tangent of 17 De- 
fees to the aforeſaid Radius. BY 
I But if the Chord propos'd be more than e 
pbegroees, as ſuppoſe the Chord of 80 Degrees 
pP the aforeſaid Radius be requir d, 7 muſt 
ke, as before directed, the Chord 


1 half 80 Degrees, ois. 40 Degrees, / Fig: 


nd having (deſeribed an Arc, AD, 


-. (vice; to wit, from A to B, and from B to C; 
Pr the Line AC, which will be the Chord 
F 80 Degrees. k 5151 
If the Tangent of a Nigbl of De Tees 


a Radius of 
ater ones rum but to 45 Degrees, thus. O- 


; 1 2 che Sector 05 e the "Diſtance between 


45 


ich the id Radius, lay off the Chord of 26 


you muſt make uſe 


5 eater than 17 4 74 Degrees, be ſought 3 
ö the Lines of leſſer "Taygritts: becauſe the 


| 


(16) 


45 « Degrees and a5 Degrees of the leſſer Tai. 
gents, be equal to zz Inches; then the Diſtand 
from 74 Degrees to74 Degrees, will bethe Ta 
gent of 74 Degrees to a Radius of 3: Inches. 
If the Secant of a propoſed Number of D. 
grees to a given Radius be ſought ; as ſuppoſſ} 
the Secant of 50 Degrees to a Radius of 
Inch be xequired, open the Sector fo, that thi 
Diſtance between o and o, on the Lines © 
Secants be 1 Inch; then the Diſtance from 1 
Degrees to 50 Degrees on the ſame Lines, wi 
be the Secant of 50 Degrees. | 
If the Converſe of any of theſe Operation 
be 725 uir'd; that is, if a given right Line b \ 
the Chord, Sine, Tangent or Secant of a pre 
poſed Number of Degrees, ſuppoſe 16, and t! 1 
Radius to it be ſought, open t the Sector ſo, th 
the Diſtance between 16 and 16, on the Lind“ 
of Chords, Sines, T angents or Secants, be « 
qual to the Length of the given Line, accorc 
ing as it be a Chord, Sine, Tangent or Secan 
Then the Diſtance between 60 Degrees an 
60 Degrees on the L ines of Chords; betwe 
90 Degrees and 90 Degrees on the Lines il 
Sines; betwen 45 Degrees and 45 Degrees ff, 
the Lines of Tangents; and between o DF 8 
grees and o De * on the Lines of Secantf _ 
will be the Radius to the faid right Line @_ 
16 Degrees, according as it is a Chord, Sin N 
Tangent or Secant. N 
From what hath been already ſaid, it aj 


pears. that the, Sector is as it were a 57 
Plat 


U 


6 


Ta lain-Scale; for whereas on the Plain-Scale, 
115 The Chords, Sines, Tangents and Secants, have 
AAput one Radius; fo by this Contrivance, the 
FD hords, Sines, Tangents or Secants to all Ra- 
* > KHius's may be had. But with this Limitation, 
PR hat the Radius given be nat longer than the 
es ength of twice the Radius of the reſpective 
nes Fhords, Sines, Tangents or Secants, on the 
\ Megs of the; Sector; or ſhorter than the Di- 
MN. tance from 60 to 60 of Chords, 90 and 9o of 
Wines, or 45 and 45 of Tangents, when the 

ir is qnite hurt. nun jets 


way" Moreover, Becauſe the Lines of Lines; 


hords, Sines, Tangents and Secants, make 
qual Angles with each other reſpectively, 
herefore Proportions in equal Parts and Sines, 
qual Parts and Tangents, Sines and Tan- 
ent, c. by help of a Pair of Compaſles, and 
e Sector, may be work d. And ſo the Caſes 
Plain and Spherical Trigonometry may, by 
eans of the Sector, be ſolved. An Inſtance 
r. two of which I ſhall give, after having gi- 


1 pre 
1 
, th 
Line 
be 
COr c 
Can 
8 An 
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koh n ſome of the particular Uſes of the _Lines 
Ii Lines; and the Uſe of the Lines of Po- 


ons. 5 
4 Je a 3-446 
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Fig. 5: Fon. the Eaſe of Expreſſion, in 


that run from one Leg of the Sector to the o- 


| Joyme; « as BC, ab. 


1 
= _— | 5 
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Eng 55 1 8 3 155 5 Ir 
particular Uſes of the Lines of Lins; te 
the Die of the Lines of Polygons. 


ſhewing the Uſe of the Lines 


on the Sector, bo Lines found out by theft 


Sector are ſaid to be lateral or parallel; la- 
teral are thoſe found on the Sides of the Se- I 
Sor, as AB, AC; and parallel are the Lines. 


ther, equally diſtant from the Center of the Ic 


hs 

__ 5 5 © 
Ez 0 2 down a Line -expreſſable by any givers Fit 

| Parts, or Frattuons of Parts. by 
Either of the Lines of Lines are actually dif 
vidod into 100 equal Parts, but we have put 


10 Numbers to them, which may ſignifie 4 


either themſelves alone, or xo times themſelves 
or 100 times themſelves, or 1000 times them 


felves, as occaſion requires. As ſuppoſe the 5 


Numbers given be no more than 10, then wahf 


may ſuppoſe the Lines only divided into 14ft 
Parts, according to the Numbers ſet to them in 


If they be more than 2 e, but leſſer than 1 ooffhe 


then either Line will contain 100 Parts, ander 
the Numbers ſet by them will be in value, 10 P 


v0, BC (FC. as the Are actually divided. Iþe « 


yet they be more t ian 100, then every Pau. I 


muß 


— 23 A n 1 — 


4119) 


muſt be ſuppoſed divided into 10, and either 
Line will be 1000 Parts, and the Numbers ſet 
eto them will be in value 100, 200, 300, and ſo 
orwards, ſtill encreaſing d by 10. 
This being pre- ſuppoſed, we may number the 
in parts, and Fraction of Parts given on either of 
* he Lines of Lines; which Diſtance taken from 
them with a Pair of Compaſſes, and drawn on 
i A will give " Length of the Tow 
Fought £4. 
ines] Example. Suppoſe a Line is to be f 
e drawn repreſenting 75 ; take 75 of the Z, ig. 7 
theſ: oo Parts either of the Lines of Lines 
zs divided into, and note it on A; or take 72 
pf the firſt 10 Parts, and note it on B; or only 
| MN 3 of thoſe 100 Parts, and note it in-C; 
en ither of which will be Lines Fxproliaþle 


py/ 75- 
y di J 8 
übe b Encreaſe, or Deminiſb, a Line in a given 
* M Proportion. 3 Ss 


w= Take the Line given between your Gs 
hqpaſſes, and open the Sector, ſo as the Feet 
2-Wepf the Compaſles may ſtand in the Points 
o 1Jf the Number given on each of the Lines of 
hem]. ines; then keeping the Sector thus opened, 
I ooqhe parallel Diſtance of the Points of the Num- 
anq;er required, will give the Line fought, *- 
, 10 Example. Lark) be a Line given to 
. 2 encreaſed in the Proportion of 3 to Fig. 8. 
 Pary, Firſt take the Line A between your © 1. 2. 
muff 2 Compaites, 


— — — 


— 


WW) 
Compaſſes, and open the Sector ſo, that the 
Diſtance from 3 to 3 on the Lines of Lines be 
equal to that Extent; then the parallel Di 
ſtance of 5 and 5, will give the Line B 
Bight! N 1 


— 


In the ſame manner, if B be a Line given te 


be diminiſhed in the Proportion of 5 to 3, take 
the Line B between your Compaſſes, and t 
it open the Sector in the Points of 5 and 5 o 
the Lines of Lines; then the parallel Diſtanc 
between 3 and z, will give the Line A, r 
If this way of working be not ſufficient, yo! 
may multiply the Numbers given by 2, 3, 4, G 
and work 7 their Equimultiples; as, for 3 an 
35 you may open the Sector in 6 and ro, 9 an 
15, 12 and 20, 15 and 25, or in 18 or 30, (Oc. 
P R O B. III. 


* 


_ To divide a given Line into any Number "1 | 


F - 
Take the Line given between your Co 
paſſes, and open the Sector in the Points of th 
Parts the given Line is to be divided into; the 
keeping the Sector at this Angle, the paralle 
Diſtance between the Points of 1 and 1, wi 
divide the given Line into the Parts required, 
Example. Let AB be a Line give 
ig. g. to be divided into 8 equal Parts. Fi 
take this Line AB between your Co 


4 paſſes, and to it open the Sector in the Poinfſ 
of 8 and 8; then the parallel Diſtanee bet wee 


1 an 


— 


2. M0 — = tote. 


Fo » Ac. wa at 0 


* 


( 21 ) 


th 1 and 1, gives the Line AC, which will divide 
p AB into 8 equal Parts. > er 

If the Line propoſed be too long to be ap- 
ine"BY plied to the Legs of the Sector, divide + or ; 

Jof it into the Parts propoſed; and the Double, 
or Quadruple of one of thoſe Parts, will divide 
the whole Line into the Number of Parts pro- 


rn PR OB. N. 0 
. To find the Proportion between two or more 
„ 00 Em. EE 
Take the greater of the given Lines between 
„ your Compaſſes, and to it open the Sector in the 
3 an Points of 100 and 100; then take the lefler 
an Lines ſeverally, and carry them parallel to the 
c. greater, till they ſtay on the ſame Numbers of 
8 the Lines of Lines; and the Numbers whereon 
they ſtay, will give their Proportion to 100. 
Example. Let the Lines given be 
AB, CD. Firſt take the Line CD Fig. 10. 
between you Compaſſes, and to it 
2 the Sector in the Points of 100 and 100 
en keeping the Sector thus opened, enter the 
leſſer Line AB parallel to the former, and you 
will find it croſs the Lines of Lines in the 
Points 60 and 60; wherefore the Proportion of 
AB to CD, is as 60 to 100. 1 
Or, if the Line CD be ſo long that it can- 
don not be apply d to the Points 100 and 100, then 
in you may ſuppoſe the leſſer Line AB, to be 100, 
and cutting off CE equal to AB, you will _ 


—— — 
— — — 


the Terms of their Extenſion; then take out 


the Proportion of CE to ED, to be as root) 


almoſt 67; wherefore this way the Proportiol 


of AB to CD, is as 100 to almoſt 167. 


This Proportion may likewiſe be worked by 


any other Numbers that admit ſeveral Diviſi 
ons, as by the Numbers 60 and 60; and the 


the leſſer Number will be found 36, which ig 
as before in leſſer Numbers, as 3 to 5. This 
Proportion may alſo be worked without open- 


ing the Sector. For if the Lines between which 


a Proportion be fought, are laterally apply'd| 
on the Lines of Lines, ( or any other Scale of| 
equal Parts) the Proportion between them will! 
be the ſame, as between the Lines to which 


e en „ 


Firſt place both the given Lines on both 
fides of the Sector from the Center, and mark 


the ſecond given Line again, and to it ope 


the Sector in the Term of the firſt Line; then 
keeping the Sector at this Angle, the parallel 


Diſtance between the Terms of the ſecond 
Line, will be the third Proportional ſought. 


Example. Let the two Lines gi- | 


Fig. 11. ven be AB, AC, which take out and 


+. , place on both ſides of the Sector, fo | 
as they meet in the Center A: let the Terme 


Ib find a Third Proportional to two given 


of tlie fiſt Line be B, B, and ene = | 


* = > W <a OY. g - 
n aD + 7 r _ 


Pr r 


A 8 B. 77 R L3 8 5 ** . 
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e 20 30 40 30 
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cond C. C. hen take out AC, the ſecond 
ine, again, and to it open the Sector in the 
erms B, B; ſo the Parallel between C, © 
= the third Proportional ſought. © For as 
B'is to AC, foi is BB 8 85 to AC, to _ 


1 p ROB. VI. 
bree Lines being gicen, 10 nd a fourth Line 
do - proportional to hem. 
place thi firſt and third Lines on both (des 
the Sector from the Center; then take out 
he ſecond Line, and to it open the Sector in the 
erms of the firſt Line. Now keeping the Se- 
For at this Angle, the parallel Diſtance be- 
een the Terms of the third Line, will be 
e fourth Proportional ſought. 
7 Example. F irſt take out A „ 5 
ad place them on both ſides of the Eig. 120 
Fector, in AB,'AC, and AD; AE, 5 
Dias the beginhing of both Lines in the Cen- 
er A; then take out B, the ſecond Line; and 
d it open tho Sodor in B, C, the Terms uf the 
Line; and then the Parallel beturen N 
#1 E, gives the fourth Proportional ſokght. n 
As in Arithmoetick, it is ſufficient! for-the fuld 
An ee given Numbers to be of one Dems 
nation, | and the ſecond and the fourth:req 
to be of another. For one —_ far 
e — not neveffaril: 
1 pom ail. Sb in Geometry, it is 
1 des AB, ABB, reſombling the em 5h 
ines be meaſured AP one Scale, and the Pa- 
. | 30S rallels 


Ta) 
rallels BC, DE, be meaſured in e 
Wherefore the Proportion of A, the firſt Line 
to C'the third, being found by Prop. 4. afore- 
going, which ſuppoſe to be as 8 to 12, or in 
leſſer Numbers, as 4 to 6, or as 2 to 3, or in 
greater Numbers, as 16 to 24, or 18 to 27, or 
20 to zo, zo to 45, Or 40 to 60, Cc. It tho 
Sector be opened in the Points of 8 and 8, 

the Quantity of B, the ſecond given Line; * 
the Parallel between 12 and 2, will give DE, 
the fourth Line required. So likewiſe if it beſf 
opened in 4 and 4, the Parallel between 6 
and 6; or if in 16 and 16, the Parallel be- 
tween 24 and 24, will give the __ DE, and 


o of the reſt. 
LO R OB. 1 1 
Zu wo. Lines being given, to find a Mean Proper nd 
tional between them. he 


Take the longeſt Line and lay it on the aki 
' Line of Lines from the Center, noting its Ex-Þcd 
teition; then take the ſhorteſt Line between the 
your Compaſſes, and applying it parallelwiſe the 
on the Lines of Lines, open the Sector ſo, that Side 
the lateral Diſtance from the Center of the Se- Par 
Gor to the Term of this Line; be « oo 4 — theſbe! 
parallel Extent. of the Terms of t livi 
Eine} and then the ſaid lateral 3 the 
Derms of the ſhorteſt Line, or the parallel Mi- ide 
ſtance of the Terms of the longeſt Line, vill o b 
give the Mean Proportional ſought; #4 2obtcl F 


At Das el O J Dolton 20 d 2361 dn t 


lola „ ro | wel 


"T 3%} 


her Note, This cannot be done unletz by ſever- 
Line! Tryals of opening the Sector, and moving 
ore-Fhe Points of the Compaſſes. . 
r in Example. Let A and B, be the” 
r ino given Lines. Lay B from the Fig. 13. 
or enter A of the Sector, which ſuf - 
tho doſe to reach to B and B; then take A in your 
to Pompaſſes, and open the Sector ſo that DD 
henſþcing equal to A, AD may be equal to BB. 
And then AD or BB will be a Mean Proportion- 
between the Lines A and B; for as AB is to 
PB, ſo is 1 85 equal to BB, to DD. 


def 3 p RO B. VIII. 


To b holds a Line in the ſame Manner as ano- 
ther Line is already divided. | 


Firſt, Take the given Line already divided, 
nd laying it on both Sides of the Sector from 
he Center, note how far it extendeth. Then 
he fake out the ſecond Line, which is to be divi- 
led, and to it open the Sor in the Terms of 
en he firſt Line. This done, take out the Parts of 
ſe the firſt Line, and place them alſo on the ſame 

at Pide of the Sector from the Center. And the 
e- Parallels taken in the Terms of theſe Parts, will 
ebe the correſpondent Parts in the Line to be 
{+ livided, | 
e Example. Let AB be a Ges di- 
{ſided in D and E, and BC the Line Fig. £4: 
, o be divided in ſuch manner as ABis. 

Firſt, Take out the Line AB, and place it 


Ibn the Lines of Lines in AB, AC, both from 
j E the 
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Center A; then take out the ſecond Line] 
BC, and to it open the Sector in B and C, the 
Terms of the firſt Line. The Sector remain- 
ing thus opened, take out AD, and AE, the 

Parts of the firſt Line AB, and place them alſo 
on both ſides of the Sector in ADñ, AE; and 
the Parallel DD, gives BF, and the Parallel 
EE, BG. Now the Line BC, is divided in FE, 
and G, as the Line AB, is in D, E; which is 
the thing requir c. f — 

„„ RR IN 
To open the Scctor ſo, that the two Lines 0 
agua Parts may make a right Angle. 

Chuſe three Numbers that may expreſs the 1 
Sides of a right angled Triangle; as are, for 
example, the Numbers 3, 4, 5, or their Mul- 
tiples; but becauſe it is better to take them 
bigger, chuſe 60, 80, and 100. Now take in 
your Compaſles the Diſtance from the Center of 
the Sector on either of the Lines of Lines to 10, 
which let repreſent 100; then open the Sector i 
ſo, that the Diſtance between 6 on one Line 
of Lines, and 8 on the other, (the one repre- 
ſenting 60, and the other 80) be equal to that 

Diſtance: And then the Sector will be open- 

ed ſo that the two Lines of Lines make aff 


* 1 : gh 4 2" „ 
e 


ine} PR OR N. 
heb find a right Line equal to the Circumfe- 
pFrience of a pion Cyrele: |. ;; 
he] The Diameter of a Circle to its Circumfe- 
Iſoſence, is as about 3.18 to 10; whence take the 
Diameter of the propoſed Circle between your 
ompaſſes, and ſet it over as a Parallel on 
Ff. 18 and 3.18 of the Lines of Lines. The Se- 
s ſtor remaining thus opened, take the parallel 
Extent of 10 and 10, and that will give you 
fear the Length of the Circumference fought, 
off | A R O-B.., Kb, Wo 122 N 
Fb inſcribe a regular Polygon in a-given Circle. 
he] Take the Radius of the given Circle be- 
forſween your Compaſſes, and ſet it over ast a Pa- 
ul-gallel on 6 and 6 of the Lines of Polygons; 
emen the parallel Diſtance of the Numbers re- 
' NFreſenting the Number of Sides a Polygon is to 
of ave, wilt be the Side of the requir'd Polygon, 


10, Example. Suppoſe AGH be a 
tor Pirele, in which it is required to Fig.15, 
ine FE 


ſeribe a Pentagon. Take the Ra- 
ius AB in your Compaſſes, and ſet it over as 
12th Parallel on 6 and 6 of the Lines of Polygons; 
en the parallel Diſtanee of 5 and 5, on the 
id Lines of Polygons, will give AC, the Side 
a Pentagon to be inſcribed in the Circle. 
hence it will be eaſie to make the Polygon 
carrying the Diſtance AC round the Circle, 
Feind drawing 5 right Lines. = 
„3 E 2 PRO. 


(28). 


PSS. 6 
os a right Line. given to make a regu 
eon. 

Take the Siren right Line between yo 
Compaſſes, and to it open the Sector in t 
Points of the Number of Sides the Polygon 
to have; then the parallel Diſtance betweec 
s and 6, will give & Length of the Radi 
of a Circle, whoſe Center is the Vertex of 4 
Iſcocles Triangle made with the aforeſaid RY 
dius's upon the given Line. Now I fay, if 
bout the ſaid Center a Circle be deſcribed wit 
the aforenamed Radius, and the aforeſaid g 
ven Line be carried round its Circumferenc 
and right Lines drawn, that the pro poſed 
Iygon d will be made. _ 

Example. To make a Heptag ; 
FF bg. 16. upon the given Line AB. Take t 
ſaid Line between your Com pally . 


: 
1 
: 
} 


"and ſet it over as a Parallel on the. Points ol S 
and 7 of the Lines of Polygons; then the par © 
lel Diſtance between 6 and 6 will give the N V 
dius of a Circle. Now with this Radius i t! 
ting one Foot in the Points A,B, the Extre 4 
0 


of the given Line, deſcribè two Arc's cutti 


each other in C, about which» deſcribe . re 


Circle ABD; then carry AB round the Of B 
cumference, And chnw 6 right Lines, and pl 


5 + gg will be made. tx 
| CH: * g 
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CHAP. V. 


S ul f of working Proportions in Lines nd iner, 
Lines and Tangents, Sines and 2. angents, 


| yo &c. exemplified, in the Reſolution of ſome of 
. the om on n and 9 ical S r ag 
SON OOF 


„1 2 he Feopothene 1 00 of a „Abe kues 
1R8 aht angled Triangle being gicen, tO 9 JOY the 
ch. Angle oppoſite to the Baſe. : 

wit Uppoſe the Length of the Hypo- 2x7] 
O thenuſe AB be 70 Miles, and F 'g- " 
| Lengthof the Baſe AC 40 Miles, © © 
d what i is the Quantity of the Angle ABC. 
As the Length of the Hypothenuſe ABi is to 
Radius, ſo is the Baſe AC to the Sine of the 
A Angle ABC. ane 
aff ©, Therefore to Work this Proportions on his 
15 take the Extent from the Center oni 
ar either of the Lines of Lines to the Number 7, 
which let repreſent the Length of the Hypo- 
thenuſe 70 Miles; then open the Sector, and 
ſet this Extent over as a Parallel on the Points 
of 9o and 90 on the Line of Sines. The Sector 
remaining thus opened, take the Length of the 
Baſe 40 Miles from the Line of Lines, and ap- 
plying it parallelwiſe on the Sines, its Ex- 
tremes will give 34 Degrees 50 Minutes for the 
pm of the An gle ABC ſought. | 


7 - 


PROB, 


3 a 


I ROB. U. 1 : 
- The Baſe AC of the oblique angled L 
0 18. Triangle ABC being given, ſuppoſe 
YL 5 1:GH "> th the Angle ABC, 150 
+ Degrees, and the Angle cn, 46 Degrees; 
. zo find the Length of the Side A. 


As the Sine of the Angle ABC is to the 
Length of the Baſe AC, fo is the Sine of the 
Angle \ACB to the Length of the Side AB 


To —— this by the Sector, take the lateral 
Extent of 46 Degrees on either of the Lines 9 
Sines; then open the Sector, and apply this Ex 

paralle wiſe in the Points of 30 and > (i 
7 a plement of-the Angle ABC) on the e Lines 
of Sines. The Sector remaining thus open'd, f 
take the parallel Extent from 6 to 6, repre- || 
ſenting 60 and 60, on the Lines of Lines, and 
meaſure it laterally on either of them, and you 
will find it to be about 86, which is the gp 
in Leagues of the ſought Side AB. # 


P R O B. III. 


14 "The Perpendicular and Baſe of a Hobs 
ke 19. angled Triangle ABC being gion, 
„ e 22 20 Tards, 3 the 
latter 60; 3 70 find ' e Quantity of the 0 
"Cap. = 
As tho Baſe AB i is to the Perpendicular , 
ſo is the Radius to the W of the An 
BAG ſought. N 


LEIE 
98 4 


I To do this by the Sector, take 20 from you 
ed Line of Lines, repreſented by 2; then ſet this 
fe over as a Parallel on 6 and 6, repreſenting 60, 
o ſon the ſaid Lines of Lines. The Sector remai- 
ing thus open'd, take the parallel Radius, that 
lis, the Extent from 45 Degrees to 45 Degrees 
on the Lines of 'Tangents, and this laterally 
meaſur'd on either of the Lines of Tangents, 
will give about 18 Degrees 26 Minutes, for 
the Quantity of the ſought Angle CAB. < © 
a] . Note, It the parallel Radius be longer than 
either of the Lines of Tangents, which it will 
often be, then you muſt make uſe of the Lines 
of lefler Tangents. But theſe leſſer Tangents 
muſt make the ſame Angle with each other as 


1 the Lines of Lines do, as I mentioned before 
in the Deſcription of the Sector; for otherwiſe 
4 the Proportion cannot be worked, becauſe ſi- 
4 milar Triangles are requir d. "ING On 
e Hypothenuſe AC, and the Angle | 


ACB, of the right angled ſpheri- Fig. 20. 
cal Triangle ABC, being given, 
the one 50 Degrees, and the other 23 Degrees 
30 Minutes; to ſind the Side AB 
As Radius is to the Sine of the Hypothe- 
uſe, ſo is the Sine of the Angle ACB to the 
Pine of the ſought Side 3. 
{ 'To do this by the Sector, take the lateral 
tent of 50 Degrees on the Sines between 
four Compalies;' then open the Sector, and fet 


"0 


© Ty. 


„ 
over this Extent on 90 and 90 of _ Lines of | 3 
Sines. The Sector remaining thus opened, take IB 
the parallel Extent of 23 Degrees 30 Minutes, IB. 
on the Sines, which laterally meaſur d on ei-. 
ther of them, will, give the Sine of about 175 y 
Degrees, the ſought Side AB. | p. 


P R O B. V. 


f. he Angles BCA, B AC, and the Side 2 

g. 21. of an oblique ſpherical Triangle, 
EE being given; the firſt 20 Degrees, 
"the ſecond 30 Degrees, and the laſt 25 De- 
res; to find the Side AS. =” 


As the Since of the Angle BAC i is to the Sing ny 
of the Side BC, fo is * Sine of the Angle vo! 
BGA. to the Sine of the Side AB ſought. bhe 

Jo do this by the Sector; open it, and ſet "re 

the Sine of 25 88 over as a Parallel on f tl 

the Sines of 30 and 30; then the Sector re- poY 
maining thus opened, ko the parallel Sine of 

20 Degrees, and meaſure it laterally on the 

Sines, and you will find it almoſt. 17 Degrees“ 

50 Minutes, which will be _ Quantity of the 

e Side AB. N 5 


b RO B. VI. 3 

ue Side AC, and the Ange BAC of h 

Fig Z. 2 22. the right angled ſpherical Triangle. 
ABC being given; the one 27 Degreeil De 


34 Minutes „ aud the other 23 De recs, 30 
Minutes; to Ind the Side BC: © S. | by 


; As Radius i is. to, 1 of ven Side e 8 
che ol, the 6 Ac 


170 7 


(33) 


of AC; ſo is the Tangent of the given Angle 


xe BAC, to the Tangent of the required Side 
„c. xi 


ei- | To do this: by the Sector; open it, and fot g 
75 lover the Sine of 27 Degrees 54 Minutes, as a 


parallel on 90 and 90 of the Lines of Finest 


id meaſuring it laterally on either of the 
le, ines of Tangents, you will find it about 11 
*35 Degrees 30 Minutes, which i is the Quantity of 
The "fought Side BC. 

Theſe few Examples being well underſtbod, 
Iny one may of himſelf find out the manner of 
vorking any other of the Caſes of plain or 
Pherical Trigonometry, by the Sector. There- 


ſet ore I now proceed to ſhew the excellent Uſe' 


onþf this Inſtrument, in drawing the Hour Lines 
re- pon an Horizontal, and erect South Dial. g 


ele i N Vt 


ees H ) draw the Hour Lines upon an Horizontal 


the and Vertical Plan. 


„ Firſt, Mü 4 right Line AC for Fig. 8.2 3. i 


e Horizon and Equator, and croſs 
I at the Point A, about the middle of the Line, 
4 of ith AB another right Line, which may ſerve for 
ile de Meridian and Hour Eine of 12; then take out 
£6 Degrees from your Tangents, and lay them off 
30 the Equator on both fides from 12; one of 
Ahich Points will ſerve for the Hour of 71. „and 
idee other for the * of 1. Again take out the 
T angent 


4 


The Sector remaining thus opened, take the 
arallel Tangent of 23 Degrees 3o Minutes, 


"Tx 


Tangent of 2 30 Degrees, and priek it down in 
the Equator on both ſides from 123 one o 
which Points will ſerve for the Hour of Io, 
and the other; for the Hour of 2. In like man. 
ner priek down tho T angent of-45; Degrees tor: 
the Hours of 9 and; zu and bhe 'Langent, of Gel 
Degrees for the Hours of & and 4, and the Tan 
Sen. of 775 Degrees tor the Hours f) and 5. 

In like mannen may tho Parts of an How 
1 be pricked down, in alloying 7, Degrees 30 Mit 

nutes or every half Hour, "and 3' Degrees. 45 
Minutes for every Quarter. This done, you 
are to eonſider the Latitude of tho Place, and 
tho. Quality of the Plan; for the. Secant of the 
Latitudg Will be the Semidiameter in a verti, 
cal Plan, and the Secant-of the Complement 0 
the Latitude in an horizontal Plan- 

For Example; About, London the Latitudei 
51 Degrees 32 Minutes, and let, the Plan bd 
vertical. If you take AV, the Secant of 51 
Degrees 32 Minutes from the Sector, banded a 
fiſt] opend the Sector fo, that the 'Radivs 0 
the Lines of Secants be equal to the Radius o 
the Tangents pricked off, and prick, "hs down in 


the meridian Line from A to V;; the Point 
will be, the Center of the Diah: Ang if you 
draw right Lines from Vto 11, and 19, and the 
reſt of the Hour bee theſe will bg the Hou 
Lines required. 5 | 

But, if the Plan. be an Fe one, you | 

muſt take out AH, the Secant of 38 Degrees 20 


Minus, > and prick it e in the kn 
in 


"0 Py; A. 
ww , 


> 
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ine from A to H; ſo right Lines drawn from 
he Center to the Hour Points, will be the 
Hour Lines required. Only the Hour of 6 is want- 
Ig, which muſt always be drawn parallel to 
ge Equator, thro' the Center V, in a vertical 
Plan; and thro' the Center H, in an horizon- 
al Plan. „ on 
But if it happen that ſome of the Hour Points 
Rall out of your Plan, you may remedy your, 
lf, both in the vertieal and horizontal Plans. 
For if at the Hour Points of 3 and 9 you 
Saw occult Lines parallel to the Meridian, 
che Diſtances DC, between the Hour Line of 
and the Hour Points of 3 and 9, will be 
$ual to the Semidiameter AV, in a verticah 
md AH, in an horizontal Plan; and if they be 
vided in the ſame manner that the Line AC 
divided, you will haye the Points of A, 5, 7, 
id 8, with their Halves and Quarters. 
As in the horizontal Plan, take out the Se- 
Widiameter AH, and make it a parallel Radi- 
P, by ſetting it over in the Sines of 90 and 
: Then take the parallel Tangent of 15 
Wegrees, and it will give you the Diſtance 
Wom 6 to 5, and from 6 to 7, in vour horizon- 
Plan. The Sector remaining thus opened, 
e 'out the parallel Tangent of 30 Degrees, 
d it will give you the Diſtance from õ to 4, 


by LF: be . 
1 
* 
A 
; 9 

* 


AN d from 6 to 8, in your horizontal Plan. The 
We may be done for half and quarters of 
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of the ſe of the Lines of Numbers, artifeia - 
| ines, and Tangent. fg ks » 

5 + $SE'CTION E 13 
0 the ie of the Line of Numbers. - 


HE Order of the Diviſions on the Line 

of Numbers is thus; it begins with 1, N 

a 10 proceeds with 2, 3, 4, 5, 6, 7, 8, 9 pe 
and then 1, 2, 3, &c. to 10 at the end. Each 
of theſe Diviſions are ſubdivided into 10 Parts, 
and every of theſe 10th Parts from 1 in the 
middle to 2, are again ſubdivided into 5 Parts 
But the 107% 's from the ſecond 2 to 5, arc on- 
Iy ſubdivided into two Parts. 
Note, Each 10th ſhould have been ſubivi th 
ded into 10 other Parts, called Centeſmes, but Foy 
that the Length of the Line will not admit 


+ = 
Numeration on the Bine of N umbers. . 
e He 
EC 

22 27 whole Number under four Figure es Fen thi 


gien; to find the Point on the Line 9 . 
Numbers repreſenting the ſame. Fea 


Firſt ſeek for the firſt Figure of your Num 
. ber amongſt the long Diviſions that are figuſ 
| red, and that leads you to the firſt Figure oifien 
the Number. Then for the ſecond Figure the 
count ſo many Tenths from the aforeſaid Difep 
Yum 75 


2 


for the ſecond; 


9 


viſion NLO as the ſecond Figures amount 
to; then for the third Figure, count from the 
laſt Tenth, as many Conteſmes as the third 
Figure contains; and for the fourth Figure, 
count from the laſt Centeſme, ſo many Mili- 
ons, as the fourth Figure hath Unites ; | and 
that will be the Point where the Number i is 


1 on the Line of Numbers. 


Example; To find the Point on the Line of 
Numbers repreſenting the Number 12. Now 
becauſe the firſt Fi igure of this Number is 2, 
you muſt take the 1 in the middle for the firſt 
Figure; then the next Figure being 2, count 
the 'Tenths from that I, and there will be tho : 


Point repreſenting 1 2. 


Again; To find the Point repreſenting. 144. 


Firſt, as before, take for 1, the firſt Figure of 


the middle Figure 1; then 
(cg. 4.) count 4 Tenths for- 
wards; laſtly for the Ts 4, count 4 Cen- 
teſmes further, and that is the Point for 144. 
Laſtly; To find the Point repreſenting 1728. 


the Number 1 


Firſt, as before, for 1000 take the middle 1 


ſion Tek + 


ſecondly for 700 reckon 7 Tenths forwards; 


ing ane for 20 reckon 2 Centeſmes from that 


levent 
reaſonably eſtimate the following Centeſme to 


Tenth; and laſtly, for the 8 you muſt 


be ſubdivided into 10 Parts, and 8 of them will 


Pe the Point on the Line of Numbers _ 


ſenting 1728. Underſtand” the ſame for any o- 
Ther Number. The aforeſaid Point may alſa 


epreſent . 1728, or 1.728, or 17. 28, or laſtly 
. » PRAB. 


be. vo,” "ws 
r 
— 


from 1 to the Quotient. 


be divided by 25. Extend you Compailes 
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p RO B. 


One Number being given to Fa K 'pl 5 4 185 4 4 


not her; to find the H. odutt. 


Extend your Compaſſes from Unity t to The 
Multiplicator; then the ſame Extent apply d Ig 
the ſame way, from the Multiplicand; will Ine 
cauſe the movable Point, to tall upon the gw 
Product. Pf 

Example; Let 6 be given to be multiply d = 
by 5: Extend yonr Compaſſes from 1 to 5, E 


and the ſame Extent will reach from 6 to 30, E 
the Product ſought. Again, ſuppoſe 125 is toſſ!2 


be multiply d by 144: Extend your Compaſſes 


from 1 to 125, and the movable Point will fall E: 
en 244 upon the Product 18000, + 
| | th. 


WROK m. 


One tener being given to be divided by ano: 
ther; to find the Quotient. 


— 


| 2 1.05 2 
Extend your Compaſſes from the Diviſor to 4 
1, and the ſame Extent will reach from the 
Dividend to the Quotient. Or, extend the 
Compaſſes from the Diviſor to the Dividend = 
the ſame Extent will reach the fame "uy 2 


Example; Let 750 be a Number given. to 


downwards from 25 to 1; then applying that} _- 
Extent the ſame way from 750, and the other 2 


0 


'\ 1 4 C \ 
c : 8 B 


44 
mean 


(29). 


FR: IT p RO B. IV. e 


Tyre ce Nv a 15 being gicen; to find a fourth 
"© Number proportional to them. 


Extend your Compaſles from the firſt of the 
given. Numbers to the ſecond of the ſame De- 
[nomination ; and this Extent apply'd the ſame 
way, will reach from the ſecond to the fourth 
Pro ortional ſought. 

*xample ; If 8 give 16, what will 12 give? 
Extend your Compaſſes from 8 to 16; and this 
Extent apply d the fame way will reach from 
12 to 24, the fourth Proportional ſought. 

Again, If 38 gives 76, what will 96 give? 
Extend your Ebmpaſſes from 38 to 96, and 
the ſame Extent will reach from 76 to 19 25 
the fourth n doubt. 1 2 | 


ri find a man Pr 0 dem onal beteveen 700 \ given 
' Numbers. | 

5 Biſect the Biſtance between the given Num-! | 

bers, and that Point of Biſection will fall on 

he mean Proportional ſought.  -— © 07 

Example; The Extremes being 8 and 30, 


the middle Point. between them will be 16, 


he mean Proportional e For as hon is 
PIN 4 ef PT Ode DIY 4 
P R O B. VI. i 
4 1000 4 the Square Root of a given Nuthber. 
ſquare Root of any Number is always a 


Proportional between 1 and the ſaid 
| Number; | 


23711" 


74 * 
44 e 


Tu or ve 


"T7 

Number; ſo that to find the ſquare Root of al 
Number is only to take half the Diſtance bel 
tween 1 and the Number given, and that Point ;y; 
of Biſection will be the {quarc Root of the 
Number given. But if the Figures of the Num- 
ber be even, you muſt look for the Unite at the 
beginning of the Line, and the Number in the 
cond Part, and the Root in the firſt Part. Or 40 
rather reckon 10 at the end to be Unity, and 
then both Root and Square will fall backwards 
1215 ards the middle, in the ſecond Part of the 
Line. But if the Number be odd, then the Pa- 
middle Unite will be moſt convenient, and both Hen 
oot and Square will be found from thence ec 


forwards towards 10. ee 
3 


Of the conjoint Uſe of the Lines of Numbers, i; 
artificial Sines, and Tangents. _ 
Theſe Lines of artificial Numbers, Sines, and Nee 
Fangents, are ſo contrived, and fet to each o- Art 
ther, that by means of a Pair of Compaſles, a- || 
ny Problem, whether in right lined or ſpheri- 
x if Trigonometry, may be very expeditioufly 
ſolved by them with tolerable Exactneſs. 
The Sines are numbered 1, 2, 3, 4, 5, 6, 7, 
8, 9, 10, 20, 30, 40, 50, 60, 70, 80, 90, ſigni- ſhe 
ſying Degrees. Every one of the Degrees, as Id. 
tar as 6,-are ſubdivided 3 into 10 Parts, ſignify- 
ing every 6 Minutes; then the Degrees from 6 
to 10, are only ſubdivided into 6 Parts for every 


19 Minutes. — each of the 10 Degrees, a 
Which 


(an) 
pf aflohich lo to them, for avoid 
pg Confuſion, between 10 and 20, are only 
ivided into 4 Parts, for gvcry.1 5 Minutes; the 
Degrees between 20 and zo, are divided into. 3 
arts, for every 20 Degrees; the Degrees from 
o to 5o, are halved,” for every 30 Minutes; 
fter which to 70 there's are only Degrees, and 
rom 70 't6 S there are only every two? De- 
rees repreſented; and fm! 8 to 90 none. A 
The Line of ArtificiatT dhgents, is number di 
the 34 5, 6, 75 8, 9, 10, 20, 39, 40, 45. 10 the 
the angerits 10, 20, 30, FIC re fer their Com- 
th lem: nts 86. 7o, 60, 50. Alſo theſe lignify* 
Ice JEgrees, like ny the $ Sines. 4 8 
Þ EheleD Degrees arc each Rds: ided, to the 
Jangent of 5 Degrees, into the fame Number 
Parts, as thole on the artifcial Sines. Each 
which repreſent the ſame! Numbers of Mi- 
tes as thoſè on the Sines: But from 30 De- 
ces to 45, each Degree is Tubdividgys into 75 
arts, for Ry 20 Minutes. £12 27) eee 


1 10 PR OB J. . | | 
ſole the Caſe and Lxample of Pr ob. þ 5 tho, 
_ laſt Chapter. 3 548 


Set one 7 "IO of your Compailes upon - of 
Ie Line. of Numbers, repreſenting 70 Miles 
C for the other to 40 Miles, repreſented” 
4. The Compaſſes remaining thus opened, 
i Foot upon 90 of the Line of Sines, 
Id the other Foot will fall downwards up- 
che Eine of Sines, en the Sine of 34 De. 


a. 


F 
gtees 50 Minutes the Quantity, of me Angk 2 
ch N Per 
. | th 


WE: b R O B. I ok 

7i b foke the Caſe and Example of Prob. II. 0 1 
7 the laſt Chapter. 8 

Set one Foot of your Compaſſes upon th. 

Sine of zo Degrees, and extend the other to 6 

Leagues on the Line of Numbers: The Com 

| Paſſes remaining thus opened, ſet one Foot uf 

on the Sine of 46 Degrees, and the other wilSi 


fall upwards on the Line of Numbers upon 86 
Rm the Length of the ſought Side. 


„„ 85 
76 Ze, the Caſe and Example of Prob. Ill. ; 
the laſt Chapter. 5 


Set e one Foot of your Compaſſes on 60 of th 
_ of Numbers, and extend the other to 4 
egrees of the Lino of Tangents: The Co 

es remaining thus opened, ſet one Foot u 

8 ae Number 20 on the Line of Number: 
and the other will fall on the Line of Tangent Pin 
upon the Tangent of about 18 Degrees 26 M HO 
4 — _ Quantity of the Angle ſought: i ut 


5 P RO B. IV. ug 5 | 
2 „ the Cale and Example. of Prob. W. lol 
the laſt Chapter. De 


: bee Bast of your Compaſſes upon 1 t. 
Sine ob 5o Degrees, and extend ande * 
the Radius pr Sine vfigo _— othd ( 0 


200 18 | 5 x) "pal 


(43) 


n oh paſles remaining thus opened, ſet one Foot u 4 5 
Pen the Sine of 23 Degrees 30 Minutes, aß. 

| other will ere bout 3 Fo upon or Sig, 9010 
Degrees, and about 3 ourt] or t yl 
I. 0 ft the ſought Side. . a 


(1490 pres 15 1 5 toy 5 27 
thy DR O B. VII. do 
0 6 To ſole: the Caſe and Example. i Prob, & al of 
om he loft Chapter. DS yas 1 9d 


t up} Set one Foot of your Compaſſes t non "tis 
wilKine of 30 Degrees, and extend the, « 75 
1 86downwards to the Sine of 25 Deny 
ompaſſes remaining ig, opened, 

Foot upon the Sine of 20 Degrees, 5 
her will fall upon the Sine of e Hh 


J. 0 grees, 40 Mines, the ens of tl e ſoug 


? 5¹ Ae, ). + 199 * 10 138 

th DN P R 0 B. 3 NO IU 8 f 

4 ole the 0 and Example nn. . of 
| the laft Chapter.” 10. N Golqe 255 


b i IV 


ers = one F. oot of your Compaſſes 8 the 
en Pine of 90 Degrees, and extend the other 
Mftiownwards to the Sine of 27 Degrees, ,54 Mir 
| utes: Your Compaſles remaining thus 8 d, 
et one Foot upon the Tangent of 23 Degr 
„go Minutes, and the other Foot will pl I 
7. Hownwards upon the Tangent of about 115 5 
De Bess, the Quantity of the ſought Side. 
If in working Proportions in dite 
, the Foot of your Compa 
fall * the Tangent of 45 De- 
2 grees, 
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” x46 _ 
5 © 46:48 : I; 
+ „ 
— 9 . 3 E . 4 
: : Far 
- - E 


87 
m 


"> 7 


grges 1 hs it Will often Fare wen v. 
uſt Furs 4 Point as far on this Side 61 45 
Pee rees, as the ſaid Point of your Compaſſes 
a > beyond 45 Degrees, and that Point will 
give you the Tangent of the Complement to 


: «x Degrees, of the Side or Angle ſought. 


mple ;-. Suppoſe this Proportion was to 
ITY Ig as the. Sine of 20 Degrees is to Ra- 
ins; O. is the Tangent of 50 Wee to ano- 


[ di 
he Tangent ; ſet one Foot of your Compaf. 
| OS the Sine of 20 Degrees, and extend tho 


90 Degrees: Your Compaſles remain- 


177 u e cd ſet one Foot upon the Tan-! 
3 * and the other will fall up- 


1 A e Tangen "oF" 45 Degtecs; 
ding. Not) far falls beyond, with one 
Foot your Compaſles 351 5 3 ſet off 


| that Extent on this fide 45 Degrees, and you 


ag; 


willfnd it to fall upon = Tangent of the 
1 of. the ſought Tangent, oiz. on 


egrecs, 40 Minutes; ; whence the Tangent 


Bag i Is 59 Degrees, 20 Minutes. 
600 f de 


FP Ot 


nce you fee,” that in working Proporti- 
0 ns in Numbers and Sines, or Sines and Tan- 
nts, it is but ſetting one Foot of your 


N | Coca up pon the Number, Sine, Or Fan- . 


t, in the cb Term, and extending the o- 


ther to 12 ſecond Term of: a . l. 3 


om 4 TO 15 
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